Regulation of prostaglandin endoperoxide H2 synthase in term human gestational tissues.
Increased production of prostaglandins by the gestational tissues is pivotal for the initiation and maintenance of human labour. A major source of prostaglandins in the pregnant human uterus is the amnion membrane, which synthesizes increased amounts of prostaglandin E2 (PGE2) at parturition. We have found that the activity of prostaglandin endoperoxide H2 synthase (PGHS), the enzyme catalyzing the committing step of prostanoid biosynthesis, increases significantly in the amnion at term and preterm labour, and also prior to the onset of clinical labour at term. Furthermore, the abundance of the mRNA encoding the inducible PGHS-2 isoenzyme was higher in the amnion after spontaneous delivery that before labour. The level of the constitutive PGHS-1 mRNA remained unchanged. In addition, we found a significant positive correlation between PGHS activity and the level of PGHS-2 mRNA, but not of PGHS-1 mRNA, in the individual tissue samples, also indicating that PGHS-2 was selectively induced in the amnion membrane at labour. The regulation of PGHS expression by agonists was studied using primary cultures of amnion cells. Glucocorticoid treatment enhanced the activity of PGHS and the level of PGHS-2 mRNA in the cultured cells, without affecting PGHS-1 mRNA abundance. The stimulation was glucocorticoid specific and was blocked by the glucocorticoid receptor antagonist RU486, suggesting that it was mediated by the glucocorticoid receptor. Inhibition of protein synthesis did not block the accumulation of PGHS-2 mRNA showing that the steroid acted directly, without inducing an intervening protein. Protein kinase C activator and protein phosphatase inhibitor compounds and epidermal growth factor also promoted PGHS-2 mRNA expression, demonstrating the involvement of protein kinase dependent mechanisms in PGHS-2 regulation. However, the role of these effectors in the in vivo control of PGHS-2 expression remains to be determined.